Twelve breast fibroadenomas were analyzed cytogenetically and only four were found to have clonal alterations. The presence of chromosomal alterations in fibroadenomas must be the consequence of the proliferating process and must not be related to the etiology of this type of lesion. In contrast, the few fibroadenomas that exhibit chromosomal alterations are likely to be those presenting a risk of neoplastic transformation. Clonal numerical alterations involved chromosomes 8, 18, 19, and 21. Of the chromosomal alterations found in the present study, only monosomy of chromosomes 19 and 21 has been reported in breast fibroadenomas. The loss of chromosome 21 was the most frequent alteration found in our sample. The study of benign proliferations and their comparison with chromosome alterations in their malignant counterparts ought to result in a better understanding of the genes acting on cell proliferation alone, and of the genes that cause these cells to exhibit varied behaviors such as recurrences, spontaneous regression and fast growth.
Fibroadenomas are the most common benign solid tumors of the female breast. Women can present with these lesions at any age, but the tumors are most commonly diagnosed when the patients are in their 20s, an age when breast cancer is extremely rare (1) . Fibroadenomas are responsible for about 10% of consultations in Brazilian breast clinics (2) .
Histologically, fibroadenomas are primarily stromal proliferations with compression, distortion, or atrophy of the epithelial component. Fibroadenoma stromas have the loose mucopolysaccharide-rich appearance of normal intralobular breast stromas (3) . Proliferation is both epithelial and mesenchymal, but the initial neoplastic component arises from the stroma (mesenchyme) (4). Malignant changes of the epithelial component of fibroadenomas have been described in 0.02-0.3% of cases (5) .
Although these lesions are common, especially among young women, little is known about the cytogenetic alterations of fibroadenomas. Few cytogenetic studies of fibroadenomas are available (4) (5) (6) (7) (8) (9) (10) and the data remain inconclusive. With the exception of Petersson et al. (7) and Tibiletti et al. (10) , the number of samples analyzed in each of these studies did not exceed 10 cases.
In the present study, 12 untreated patients were submitted to biopsy and the material was sent for tissue culture and cytogenetic analysis. The histopathological diagnosis was breast fibroadenomas in all cases. Patient age ranged from 18 to 35 years (mean = 26.5 years). All patients exhibited a single tumor and all the tumors were primary. Furthermore, there was no family history of breast cancer. Clinical follow-up of these patients showed no recurrence of the tumor to date. According to Cant et al. (11) , the resolution of fibroadenomas was significantly more frequent in women aged 20 years or less than in those who were older. The mean diameter of our samples was ±2 cm, involving a favorable prognosis associated with tumor resolution (11) since fibroadenomas have a propensity to evolve to phyllode tumors. Clinical data are summarized in Table 1 .
Cytogenetic study of the samples analyzed was approved by the Ethics Committee from the Instituto da Saúde da Mulher, Belém, PA, Brazil. Fragments of surgical specimens received under sterile conditions were cut into very small fragments, treated with 0.8% collagenase IV (Sigma, St. Louis, MO, USA) and plated into sterile bottles containing HAM-F10 medium (Sigma) supplemented with 20% fetal calf serum and antibiotics. Cells were grown at 37 o C for 6 to 12 days. For cytogenetic analysis, cells from primary cultures in the exponential growth phase were submitted to cell synchronization (12) , collected by trypsin treatment (0.05%), treated with hypotonic 0.075 M KCl for about 20 min at 37 o C, and fixed with methanol:acetic acid (3:1). Metaphases were submitted to standard Giemsa staining and banded with trypsin-Giemsa (G-banding). Chromosome abnormalities were described according to the Cancer Cytogenetics Supplement recommendations (13) . Only clonal abnormalities were considered in the description of the tumor karyotype.
The modal chromosome number was 46 in all cases. Under GTG banding, 66 to 88% of the cells in all the fibroadenomas analyzed in the present study presented normal karyotypes (46,XX). Only four (cases 1-4) of the 12 fibroadenomas in our sample exhibited clonal chromosomal alterations (Table 1) , which is consistent with the 18 to 30% frequency of cases presenting chromosomal abnormalities in previous studies of this kind (7) (8) (9) (10) (11) . Clonal numerical alterations involved chromosomes 8, 18, 19, and 21. All these abnormalities have been previously detected in fibroadenomas.
According to Sandberg (14) , the information acquired with the cytogenetics of benign tumors will be of crucial importance to the understanding of cellular events involved in neoplasia. The loss of chromosome 21 (Figure 1 ) was the most frequent alteration found in our sample (cases 2 and 3). This monosomy has also been described in mammary epithelial hyperplasias (15), but is not frequent in breast cancer, even though it is found in some types of leukemias (16) .
No fibroadenoma-specific aberrations have emerged from the reported studies. The most frequent alterations reported in the lit- The number of cells that constitute a clone is given in brackets. P, pregnancy; B, birth.
erature involve rearrangements of chromosomes 1, 6 and 3 (11). These abnormalities were not found in the present study, probably because fibroadenomas have not been extensively studied and the literature agrees that no consistent chromosomal alteration has been found thus far which characterizes these tumors. The presence of chromosomal alterations in fibroadenomas must be the consequence of the proliferating process and must not be related to the etiology of this type of lesion.
Other forms of genetic alterations occur in fibroadenomas, such as loss of heterozygosity of chromosome 11 and microsatellite instability, but the incidence is low (17) .
All the chromosomal alterations found in the present study have been described in breast cancer, even though they are not frequent (16) . This suggests that the monosomies found should not be related to malignant transformation in breast cancer. Our hypothesis is based on the fact that many fast-growing tumor cells may present random chromosomal alterations (18) , and if these alterations give the cell an adaptive advantage, they may be fixed in the tissue population, further increasing the rate of proliferation. The increased rate of cell division would provide a greater opportunity for the development of variant cells, with different random numerical chromosome alterations (19) . According to Wolman (20) , the presence of aneuploidies in proliferating tissue may provide a basis for continuing nondisjunction.
The relationship between the presence of chromosomal aberrations and a predisposition to cancer has been well established in the so-called chromosomal instability syndromes (ataxia telangiectasia, Fanconis anemia, and Blooms syndrome). The alterations found in the fibroadenomas analyzed here must be related to the development of benign breast tumors, given that malignant changes of the epithelial component of the fibroadenomas are rare. On the other hand, the few fibroadenomas that exhibit chromosomal alterations are likely to be those presenting a risk of neoplastic transformation. Further research will be necessary to evaluate the usefulness of these markers as tools for the evaluation of the malignant potential of benign breast tissue. 
